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WE CLAIM: 



•K* A CA125 molecule, comprising: 

„ an extracellular amino termma, domain, comprising 5 genomic exons, where.n exon 
comprise, amino acids #,-33 of SEQ ID NO: 299, exon 2 comprises ammo ac.ds #34 
,593 of SEQ ID NO: 299, exon 3 compnses amino adds #.594-1605 of SEQ ID NO. 
2,9 exon 4 compnses ammo acids #1606-1617 of SEQ ID NO: 299, and exon 5 
comprises amino acids #1618-1637 of SEQ ID NO: 299; 
a multiple repeat domain, wherem each repeat unit comprises 5 genom.c exons, 

■ ■ a* ai 4? in anv of SEQ ID NOS: 1 64 through 
wherein exon 1 compnses ammo adds #1-42 in any ht*i 

194 - exon 2 compnses ammo acids #43-65 in any of SEQ ID NOS: 195 through 
exon 3 compnses ammo acids #66-123 in any of SEQ ID NOS: 222 through 249, exon 

■ iA*m7A 135 in any of SEQ ID NOS: 250 through 277; and exon 

4 comprises amino acids #124-135 m any oi a^v 

5 comprises amino acids #136-156 in any of SEQ ID NOS: 278 through 298; and 
(c) a carboxy terminal domain comprising a transmembrane anchor wtth a short 

cytoplasmtc domain, and further comprising 9 genomic exons, wherein exon 1 
comprises amino acids #1-11 of SEQ ID NO: 300; exon 2 comprises ammc , ac,* ; 12- 
33 of SEQ ID NO: 300; exon 3 comprises ammo acids #34-82 of SEQ ID NO: 300; 

a, tfjn 1 ^3 of SEO ID NO: 300; exon 5 compnses amino 
exon 4 compnses amino acids #83-133 of SEQ ID , 

acids #134-156 of SEQ ID NO: 300; exon 6 comprises ammo acids #157-212 of SEQ 
ID NO- 300; exon 7 comprises amino acids #213-225 of SEQ ID NO: 300; exon 8 

•ric aoof, 953 of SEO ID NO: 300; and exon 9 comprises amino 
comprises amino acids #226-253 ot bty iv ^ 

acids #254-284 of SEQ ID NO: 300. 

2 The CA125 molecule according to cttm 1, wherein N-glycosylation sites of the amino 
term inal domain marked (x) in Figure 8B are encoded at positions #81 , #271, #320, #624, #795, 
#834, #938, and #1,165 in SEQ ID NO: 299. 

3 The CA125 molecule according to claim 1, wherein the senne and threonine O- 

3 glyc osy,a«on pattern for the ammo terminal domam is mar k ed (o) in SEQ ID NO: 299 in Figure 8B. 
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4. The CA125 molecule according to claim 1, wherein exon 2 in the repeat domain 
comprises at least 31 different copies; exon 2 comprises at least 27 different copies; exon 3 comprises 
at least 28 different copies; exon 4 comprises at least 28 different copies, and exon 5 comprises at 

5 least 21 different copies. 

5. The CA125 molecule according to claim 1, wherein the repeat domain comprises 156 
amino acid repeat units which comprise epitope binding sites. 

10 6. The CA125 molecule according to claim 5, wherein the epitope binding sites are 

located in the C-enclosure at amino acids #59-79 (marked C-C) in SEQ ID NO: 150 in 

2 Figure 5. 

\f] 7. The CA125 molecule according to claim 5, wherein the 156 amino acid repeat unit 

l| comprises O-glycosylation sites at positions #128, #129, #132, #133, #134, #135, #139, #145, #146, 

CO #148, #150, #151, and #156 in SEQ ID NO: 150 in Figure 5C. 

jSp 8. The CA125 molecule according to claim 5, wherein the 156 amino acid repeat unit 

S' comprises N-glycosylation sites at positions #33 and #49 in SEQ ID NO: 150 in Figure 5C. 

9. The CA125 molecule according to claim 5, wherein the 156 amino acid repeat unit 
comprises at least one conserved methionine (designated M) at position #24 in SEQ ID NO: 150 in 
Figure 5C. 

25 10. The CA125 molecule according to claim 1, wherein the transmembrane domain of the 

carboxy terminal domain is located at positions #230-252 (underlined) in SEQ ID NO: 300 of Figure 
9B. 

11. The CA125 molecule according to claim 1, wherein the cytoplasmic domain of the 
30 carboxy terminal domain comprises a highly basic sequence adjacent to the transmembrane at 
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positions #256-260 in SEQ ID NO: 300 of Figure 9B, serine and threonine phosporylation sites at 
positions #254, #255, and #276 in SEQ ID NO: 300 in Figure 9B, and tyrosine phosphorylation s.tes 
at positions #264, #273, and #274 in SEQ ID NO: 300 of Figure 9B. 

; 12. The CA125 molecule according to claim 5, wherein at least 45 repeat units are present 

in the repeat domain of the CA125 molecule. 

A CA125 molecule, comprising an amino terminal domain comprising amino acids 
#1-1,638 in SEQ ID NO: 162, a repeat domain comprising amino acids #1,643-1 1 ,438 in SEQ ID 
0 NO: 162, and a carboxy terminal domain comprising amino acids #11,439-1 1,722 in SEQ ID NO: 
162. 



ft 

Efl units. 



it J 
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yt. A repeat domain of the CA125 molecule comprising SEQ ID NO: 146 in Table 16. 
15. The repeat domain according to claim 14, further comprising 63 individual repeat 
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16. The repeat domain according to claim 15, wherein each repeat unit comprises at least 
156 amino acids. 

17. The repeat domain according to claim 16, wherein each repeat unit comprises epitope 
binding sites located in the C-enclosure at amino acids #59-79 (underlined) in SEQ ID NO: 146. 

18 The repeat domain according to claim 16, wherein each repeat unit comprises O- 
glycosylation sites at positions #128, #129, #132, #133, #134, #135, #139, #145, #146, #148, #150, 
#151, and #156 in SEQ ID NO: 146. 

19. The repeat domain according to claim 16, wherein each repeat unit comprises N- 
glycosylation sites at positions #33 and #49 in SEQ ID NO: 146. 
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Jtf An isolated nucleic acid of the CA125 gene, comprising a nucleotide sequence 

selected from the group consisting of: 

(a) the nucleotide sequences set forth in SEQ ID NOS: 49, 67, 81, 83-145, 147, 150, and 

152; 

(b) a nucleotide sequence having at least 70% sequence identity to any one of the 
sequences in (a); 

(c) a degenerate variant of any one of (a) to (b); and 

(d) a fragment of any one of (a) to (c). 

^ An isolated nucleic acid of the CA125 gene, comprising a sequence that encodes a 
polypeptide with the amino acid sequence selected from the group consisting of: 

(a) the amino acid sequences set forth in SEQ ID NOS: 1 1-47, 50-80, 82, 146, 148, 149, 
151, and 153-158; 

(b) an amino acid sequence having at least 50% sequence identity to any one of the 
sequences in (a); 

(c) a conservative variant of any one of (a) to (b); and 

(d) a fragment of any one of (a) to (c). 

22. A vector comprising the nucleic acid of claim 20. 

23. The vector according to claim 22, wherein the vector is a cloning vector, a shuttle 
vector, or an expression vector. 

24. A cultured cell comprising the vector of claim 22. 

25. A cultured cell transfected with the vector of claim 22, or a progeny of the cell, 
wherein the cell expresses the polypeptide. 
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A method of expressing CA125 antigen in a cell, comprising the steps of: 
(a) proving at least one nucleic acid comprising a nucleotide sequence selected from the 



forth in SEQ ID NOS: 49, 67, 81, 83-145, 147, 

of the 



group consisting of: 

(i) the nucleotide sequences set 
150, and 152; 

(ii) a nucleotide sequence having at least 70% sequence identity to any one 
sequences in (i); 

(iii) a degenerate variant of any one of (i) to (ii); and 

(iv) a fragment of any one of (i) to (in). 



(b) providing cells comprising 



an 



mRNA encoding the CA125 antigen; and 



(c) introducing the nucleic acid into 
the cells. 



the cells, wherein the CA125 antigen is expressed in 



: 
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/. A purified polypeptide of the CA125 gene, comprising an amino acid sequence 

selected from the group consisting of: 

(a) the amino acid sequences set forth in SEQ ID NOS: 1 1-48, 50, 68-80, 82, 146, 148, 

149, 150, 151, and 153-158; 

(b) an amino acid sequence having a. leas. 50% sequence identity to any one of the 

sequences in (a); 

(c) a conservative variant of any one of (a) to (b); and 

(d) a fragment of any one of (a) to (c). 

■S A pnnfied antibody that selectively binds ,0 an epitope in the receptor-binding domain 
of CA125 protein, wherein the epitope is within the amino acid sequence selected from the group 
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consisting of: 

(a) the amino acid sequences set 

153-158; 

(b) an amino acid sequence having 
sequences in (a); 

(c) a conservative variant of any one of (a) to (b); and 
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forth in SEQ ID NOS: 1 1-48, 50, 68-80, 146, 151, and 
at least 50% sequence identity to any one of the 
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(d) afragmentofanyoneof(a)to(c). 

, - m ,8 that binds selectively to carcinoma cells selected 
M The antibody according to clatm 28 that 
ft om,he g ro 0 pconsis,in g o f .heovanes,colo„,.,ver,andp3ncrea S . 

rpAio; antieen, comprising 

N OS:U-48, 50, 68-80, 82, 146, 150, 151, 153 161, 

,■ to claim 30 wheretn the epitope binding sites are located in 
3 , ^agnostic— ^ nS * iDN O...50,andcompr 1 se,eunderlmedam,noac,ds 

the C-enclosure at amino actds #59-79 .n 
;» SEQ ID NO: 146 and SEQ ID NO- 162. 

• , , t 0 A TA125 antigen levels or at risk 



B 



2 f0 #175-284 ofSEQ ID NO: 300. 



jsss 
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and humans 
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ff to claim 32 wherein the mammals include animals 
The therapeutic vaccine accordmg to claim 32, 

«f r A 125 encloded by: 

(a) the nucleotide sequences set forth in SbQ 

1 52; , ♦ 7no/ .eauence identity to any one of the 

(b) a nucleotide sequence having at least 70 /o sequenc 
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sequences in (a); 
(c) a degenerate variant ofany one of(a) 10(b); and 



r i 
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(d) a fragment of any one of (a) to (c). 
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